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The present invention relates ^ m * 

together and medical in!, tissue 
rcedxcal instruments for applying such means. 

- ::rgtii°Li::::: t is of crmcai * — 

fining of « 0 ^ ^ ** the 

aijeciric tissues* More reepnfi« 

° i;Ae5 ror the joininq of cVin 
Palate instants have been^eC' * 
»cludi„ 3 those o£ the intestlne J ot f - ^ * '-sues 

metallic fasteners for tissues *~ , 

r: absorbable o/:::: a c:r^: t r eners 

materials. Patents which describe vatic,;* 

-tenets ate -,, Patents 2^ "* 

In U.S. Patent 3, 545.444 thete is disclosed » • 

-tapping instrument which describes a wire \ 

coils upon itself and nay be pla«d k 

to clamp that tubular J*er ^h Tw « * ^ 

U..» to the desited de 9 ree'to 1] Z\£ ZTjT" 
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Though the above-described fasteners are satisfactory for 
nany different end uses, there has not been developed a 
single configured fastener that can be used with virtually 
any tissue, whether skin, fascia, muscle, organ, or the 
like, in order to have a suitable fastener that can be 
used in all end uses, it must provide hemostatis without 
necrosis; that is, it must hold the tissue together and 
stop bleeding without killing tissue. The fastener should 
be usable with a wide variety of tissues; i.e., tissue of 
various thickness as well as tissue of various strength 
The fastener should be simple to place and be placeable 
with consistency. Each fastener should be placed in the 
same manner providing the sane degree of tension in 
closing as other fasteners. Furthermore, the fastener 
should be simple and economical to manufacture. 

The present invention provides- a new t*pe of fastener which may 
be used on various types of tissues. The fastener is 
simple in construction and economical to manufacture. The 
fastener is easy to place and each fastener can be placed 
in a consistent manner because of its simple design. The 
new fastener will hold various types of tissue and tissue 
configurations together preventing blood loss and 
providing hemostasis without causing undue trauma or 
necrosis. 

Summary O f The Present Invention 

The fastener of the present invention is of unitary con- 
struction and may be used to join animal or human tissue. 
The fastener has a generally cylindrical shape with a pair 
of free ends. The free ends of the fastener are disposed 
laterally to form a split ring, m certain embodiments of 
the present invention, the fastener may comprise a 
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plurality of cyiind,-- 

continuous .ode -ana ^ ^ ^"her in , 

from one another r„ en<3s space,i laterally 

invention the ^■iTtrtLt^ " ^ ~' 
5 another but are laterallv ^ ° ne 

another. ^ally dxsposed with respect to one 

new fastener nav '^ 

-ts. T he faatSrt y P s L 1 :: * ^ «* 

" Piece of naterlal pc * " « rel "tv,ly stralght 

at one end. ^ ' ^ n ^ " ' ™" 
foroino nenber and a ^ ? «»« »* has -a curved 

fomine-. member is offset f,™ J 6 ° f the ou "ea 

attached to the Inst, ° th<!r ° r ari " l "9 ena 

lne instrument ana ariv», 

fastener i 5 driven by, the ™e straight 

doming nenber to . J the curved 

°' the fastener is ii^a"^ l""" 

«• the nem ber is curved T" " SSUe * * 
Panted ena engages the I i! " so the 

*0 is continued to be dr^en i * * 3 ° i " d ' *» 

through the tissue. th '° * " rcul « configuration 

itself to fom a ring or ' * .'»»" »»* on 
-~- is brought tc^he ^ action ^ 
accomplished a number of M„ ! " ^ 156 

25 loops engaging the tissue T PlUral se ^nted 

• instrument itself Way have . V*"* 1 " ^^inents, the 
-ed to approximate Le ILL! tT^ "* WhiCh b * 
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Figure 3 is a front view of another embodiment of the 
unitary fastener of the present invention; 

Figure 4 is a view in perspective showing one type of 
instrument for applying the fasteners of the present 
invenion; 

Figure 5 is an enlarged close-up view in perspective of 
the forming end of the instrument depicted in Figure 4; 

Figure 6 is a view in perspective showing the forming end 
depicted in Figure. 5 in a position to place a fastener 
into tissue; 

15 Figure 7 is a cross-sectional view of another type of 
instrument which may be used to apply the unitary 
fasteners of the present invention; 

Figure 8 is a cross-sectional view of the portion of a 
20 very specific type of instrument which may be used to 

apply the fasteners of the present invention to intestinal 
tissue. 



25 



30 



Detailed Description Of The Drawings 



Referring to the drawings , in Figure 1 there is shown a 
single loop forming the unitary fastener 15 of the present 
invention. The body 16 of the loop is circular in shape 
and as more clearly shown in Figure 2 the free ends 17 and 
18 of the fastener are spaced laterally from one another. 
The spacing of the free ends of the loop may be varied as 
to lateral offset (a) and overlap (b) . The general 
configuration of the loop may also be varied; i.e. , 
circular, oval f ellipsoidal, etc. One end 19 of the 
35 fastener is sharpened to a fine point to aid in tissue 
penetration. 
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in Figure 3 there is shown another erabodiment 
fastener of the present invention. The fastener 20 
comprises a plurality of loops 21 which are continuous and 

;; h e t T 22 and 23 spaced laterai * «» «• 

another. One of the free ends of the fastener is 

sharpened to a fine point 24 to aid 

f co aid tissue penetration 

To use this fastener, the potntea ena 24 of the fa s .„„ 
xs xnsertea through one siae of the tissue to he joined 
Thxs actxon is continued a plu „ llty o£ times causln ^ e 
fastener as it passes through the' tissue to join the 
txssue along a longitudinal line. 

sn instrument for applying the fasteners of 
xnventxon is aepictea in Pi g ure «. In ^ 
xnstrument 30 has a configuration similar to that of « 
hypodermic syringe with »„ applying haa d 31 in the form of 
an elongatea member 32 having a ourved e„a 33 The 
instrument i„ clu aes ,„ area for carrying a plurality of 
unformed fasteners 34 of the present invention. The 
unformed fasteners have a straight configuration 
preferably „ lth a pointe , e „ a . ^ hypoaeriaic 

xncludes an appropriate pusher 37 which through an 
appropriate driver (not shown) win push one o£ 

straight fasteners down the elongatea head. This is ^ 
clearly deleted in Fi g ure 5 uhtch u an ™ 

the head of the applying instrument depioted in P^e » ■ 
the hypodemuc-type instrument is meant to carrTT 

rnTs^ail"":"" 8 ' " Sele " S 8 -** " 

driver ir , r! l9Ura 0n ' ft " **" ""^ »~ «* - 

s raton \ ! * ° yP ° dermiC PlUn9 « •»"•• «*• ' 
straight fastener down the hollow tube head 42 to the 

curved open tip 43. The end of the tip 43 is slightly 

Offset laterally from the longitudinal axis of the hoLw 

cbe head 42. This offset causes the pointed end of the 

fastener to be offset or laterally spaced from the 
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trailing end as the fastener is placed. As more clearly 
shown in Figure 6, the carved tip 43 is placed adjacent 
the tissue 44 to be joined with the tissue approximated. 
The pusher continues to force the fastener out the curved 
tip through the tissue curving the member as it passes 
through the tissue. 

In Figure 7 there is shown a cross-sectional view of a 
portion of an instrument showing one technique for 
providing for a plurality of fasteners to be disposed one 
after the other in a suitable forming head, m this 
embodiment, the hypodermic type instrument 50 is used and 
a plurality of unformed fasteners 51 is provided to the 
hollow tube applying head 52 through a spring loaded 
magazine 53. The driver 54 pushes fasteners down the 
hollow tube to the curved pointed open head 55. The 
driver places the front fastener and is withdrawn to 
accept another straight fastener in the line. 

It should be appreciated that on placing the fasteners, 
once the fastener is curved to some minimum curvature, on 
continuing to push the fastener it will continue to follow 
that curvature; hence, you only need to" curve the 
fastener from about 10* to 100» with the appropriate 
instrument head and the fastener will continue to follow 
the desired curvature. The tightness of the curvature 
will depend on the radius of curvature at the forming head 
of the instrument and the sideways offset by the tip 
angle. 



Figure S shows a cross-sectional view of a specific type 
of instrument which is „ intraluminal stapling device 60 
and depicts the manner in which the new fastener may be 
used with such a device. The straight unformed fastener 
61 is held in one end 62 of the intraluminal stapler and 
the opposite end 63 of the intraluminal stapler carries a 
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curved anvil 64 ' «pk« ..• 

vil 64. The tissue to be joined is placed 

the case, a pusher 65 pushes the straight fastener 
w,th the present invention and join the tissue. 

o'riidt :r:::rr ea ' a the si ~ o£ the ioop * 

to ^ ioined I <3ePenain9 U P°" «*• tissue that is desired 
to be joined. Furthermore, the diameter o£ the fastener 
may be varied over wide ranges again depending on th 
tissue it is desired to join. 

It is preferred that the fasteners of the present 

steTtnte^ ?™° " 6taUiC MtetU1 Such - "Unless 
steel, tantalum, titanium, and the lite though in certain 

instances if the plastic material is flexible enougn " 
that ,t can be formed into a circular shape and maintain 
that circu ar shape, plastic materials may also be used 
Biologically absorbable materials may also be considere 
*or use m maKing ^ £asteners o£ ^^^^ 

tlzit rs: ?r~ - - 

me metallic fasteners of the present 
invention may be sterilized bv heat r **t „• 
oxide, or the lite. . ' radlatlon < ethylene 

The instruments used in piecing the fasteners of the 
present invention may either place a si„g le fa s t ener or 
may place multiple fasteners. T he instruments may be 
reusable, that is, they may accept cartridges of the ' 
fasteners and the instrument itself reusable or the 

ZTZVT" ^ te t0taUy dlSPOSaWe - «■ «» case 
with various types of surgical staplers. 
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Having now described the present invention and the nanner 
in which it nay be carried out, it should be appreciated 
that various modifications nay be nade without departing 
from the spirit and scope of the present invention. 
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What Is C3 aimed Is : 

1. A sterile, surgical, unitary fastener for joining 
aninal or human tissue, said fastener comprising a loop 
having a pair of free ends with the free ends of said loop 
being disposed laterally with respect to one another. 

2. A unitary fastener according to Claim 1 wherein the 
free ends abut each other. 

3. A fastener according to Clain 1 cr claim 2 vhaein 1te 
loop has a generally circular shape. 

4. The fastener according to Claim 1 wherein the fastener 
15 comprises a plurality of loops connected to each other. 

5. A fastener according to any one of claims 1 to 4 wherein ' : 
at least one free end has a sharpened point. 
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6. A fastener according to any one of claims 1 to 5 wherein 
•the fastener is made of stainless steel. • 



7. A method for joining tissue comprising approximating ' 
the tissue to be joined, inserting one end of a fastener 
25 through the approximated tissue, simultaneously forming 

said fastener into a generally circular shape while said • 
fastener is being inserted through the tissue, and further 
simultaneously disposing said inserted end of said 
fastener laterally from the opposite end of said 
fastener while said fastener is being formed. 



0. A method according to Claim 7 wherein the fastener is 
formed into a plurality of connected generally circular 
shapes. 
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9. An instrument for a PF l ying a uni 

Doming tissue together sai * * a . Mr f ° r 

straight fastener blank to * 

for driving said hi T. ^ ^ driVe means 

fom- k ^ Said feed raeans trough the 

sZz:TsZ,t: r ed offset end — - „ 

its end. d 3 9enerall y Ocular shape having 

xts ends dxsposed laterally with respect to one another! 

offset end has a sharpened point. 
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